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(54) Quick and dry fluid coupling 

(57) A quick and dry fluid coupling 1 1 includes a pair of heads 13, 15 in which are provided mating members 43, 45 having 
mating surfaces (51), 53 for moving the mating members in opposite directions away from one another towards an open 
position and to permit movement of the mating members towards one another when the pair of mating members are turned 
in the opposite direction relative to one another, a latch 85 coacting between the heads for selectively being movable to an 
unlatched position, to an intermediate position, and to a latched position for providing the attached condition of the coupling. 
Springs (145, 147) are provided for moving the pair of mating members into a ctased position in which fluid flow is stopped 
when the latch is moved from the latched position to the intermediate position. . 25 
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QUICK AND DRY COUPLING 

The present invention relates, in general, to fluid line 
couplings* 

5 

Various fluid line couplings have heretofore been 
contemplated for connecting and disconnecting the ends of 
fluid lines • One type of so-called "two-way shut-off 
coupling" seals both ends of the line against escape of 

10 gas or liquid when the coupling is disconnected. The 
typical coupling of this type includes a sleeve, a plug 
and a socket. To connect the coupling, the sleeve is 
pulled back and the plug is pushed in the socket. To 
disconnect, the sleeve is pulled back to unlock the 

15 coupling to seal the ends of the line. There are spring 
actuated valves in both the socket and pluc^ which engage 
one another when the coupling. is connected to' open up the 
line, and when the coupling is disconnected, the valves 
seal against seats provided in the socket and plug. In 

20 moving from the connected to the disconnected position, 
the valves are not completely closed when the movement 
begins so that after the disengagement of the plug and 
socket dripping can occur from any waste liquid adjacent 
the proximal ends of the valves before the valves are 

25 completely closed. 

According to the present invention, there is provided a 
coupling operable between a coupling attached condition 
and a coupling detached condition, said coupling 
30 comprising: 

a) body means including a pair of head means for 
being coupled together when said coupling is in said 



attached condition and for being detached from one another 
when said coupling is in said detached condition; said 
body means having an inlet at one end thereof and an 
outlet at the opposite end thereof, said body means 
including passageway means communicating said inlet with 
said outlet when said coupling is in said attached 
condition for . providing a passage for the flow of liquid 
through said coupling, said passageway means including a 
first passage portion in one of said head means and a 
second passage portion in the other of said head means, 
said pair of head means respectively including openings 
joined together when said coupling is in said attached 
condition to provide an intermediate portion of said 
passageway means, said pair of head means including a pair 
of coacting mating means respectively provided on said 
pair of head means movable between an open position for 
providing a space therebetween forming an open part of 
said passageway means for liquid flow when said coupling 
is in said coupling attached condition and a closed 
position for closing off the flow of liquid from said pair 
of head means when said coupling is in said coupling 
detached condition; 

b) latching means for coacting between said head 
means and for selectively being movable between a latched 
position for providing said attached condition of said 
coupling, an intermediate position and an unlatched 
position for providing said detached condition of said 

coupling; and 

c) means urging said pair of mating means 
towards one another for moving said pair of mating means 
into said closed position in which the fluid flow is 
stopped when said latching means is moved from said 
latched position to said intermediate position. 
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For a better understanding of the invention and to show 
how the same may be carried into effect, reference will 
now be made, by way of example, to the accompanying 
drawings, in which:- 

5 

Figure 1 is an elevational view of a first embodiment of 
the coupling of the present invention shown in a detached 
condition, 

10 Figure 2 is a sectional view taken as on a vertical plane 

through the coupling showing the coupling of Figure 1 in 
an attached condition and with certain parts of the 
coupling being shown in elevation for purposes of 
illustration, 

15 

Figure 3 is a view similar to Figure 2 but taken on a 
vertical plane substantially perpendicular to the plane 
on which Figure 2 is taken and showing the coupling of 
Figure 1 in an intermediate position of the latching 
20 means and an intermediate condition of the coupling, 

Figure 4 is an elevational view of the helix means of the 
coupling of Figure 1 shown in a detached condition and 
shown in connection with certain related structure, and 

25 

Figure 5 is a sectional view of the mating means taken as 
on the line 5-5 of Figure 3. 



30 
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Fig- 6 is a sectional view taken as on the line 6-6 of 
Fig. 3 with parts removed for purposes of illustration. 

Fig. 7 is a sectional view taken as on the line 7-7 of 
Fig. 3 with parts removed for purposes of illustration. 
5 Fig. 8 is an exploded view of a second embodiment of 

the coupling of t the present invention. 

Fig. 9 is an end view of one of the mating means of the 
coupling of Fig. 8 taken as on the line 9-9 of Fig. 8. 

Fig. 10 is a top plan view of a portion of one of the 
10 head means of the coupling of Fig. 8 taken as on the line 
10-10 of Fig. 8. 

Fig. 11 is a top plan view of the other of the mating 
means of the coupling of Fig. 8 taken as on the line 11-11 
of Fig. 8. 

13 Fig. 12 is a bottom view of a portion of the head means 

of the coupling of Fig. 8 taken as on the line 12-12 of Fig. 
8. 

Fig. 13 is a sectional view taken as on the vertical 
plane through the coupling showing the coupling of Fig. 8 in 
20 an intermediate condition of the coupling. 

Fig. 14 is a view similar to Fig. 13 and showing the 
coupling of Fig. 8 in an attached condition of the coupling. 

Fig. 15 is a somewhat diagrammatic view of one of the 
cam means of the coupling of Fig. 8. 
25 Fig. 16 is a top plan view of the coupling of Fig. 8 

taken as on the line 16-16 of Fig. 13. 



The first embodiment of the coupling 11 of the present 
invention includes in general a first head 13 and a second 
head 15. 

Coupling 11 is operable between a coupling detached 
condition shown in Fig* 1 in which heads 13, 15 are detached 
from one another and an attached condition shown in Fig. 2 
in which heads 13, 15 are coupled together. 

Heads 13 , 15 respectively include body members 17, 19 
which, when coupling 11 is in said attached condition, 
establishes body means 21. Body means 21 has an inlet 23 at 
one end thereof (i.e., .the remote end of head 15) and an 
outlet 25 at the opposite end thereof (i.e., the remote end 
of head 13). It will be understood that for the sake of 
clarity the ends of body members 17, 19 which are joined 
together when coupling 11 is in said attached condition are 
herein referred to as the proximal ends of body members 17, 
19, whereas the opposite ends of the body members are 
referred to as the remote ends thereof. Similarly, the ends 
of heads 13, 15 which are joined together when coupling 11 
is in said attached condition are herein referred to as the 
proximal ends of heads 13, 15, whereas the opposite ends of 
the heads 13, 15 are referred to as the remote or distal 
ends thereof. 

Body means 21 additionally includes a passageway 27 
communicating inlet 23 with outlet 25 when coupling 11 is in 



said attached condition for providing a passage for the flow 
of liquid through coupling 11, as for example, along the 
pathway shown as at 29. Passageway 27 includes a first 
passage portion 31 in first head 13 and a second passage 
portion 33 in second head 15. 

Heads 13, 15 respectively include openings 35, 37 in 
the respective opposite ends thereof from inlet 23 and 
outlet 25 (i.e., at the proximal ends of heads 13,15). 
Openings 35, 37 are joined together along the plane shown as 
at 39 when coupling 11 is in said intermediate and said 
attached conditions to provide an intermediate portion 41 of 

passageway 27. 

Heads 13, 15 respectively include coacting mating means 
43, 45 respectively provided on the heads 13, 15 movable 
between an open position for providing a space therebetween 
forming an open part of passageway 27 for liquid flow when 
coupling 11 is in said coupling attached condition shown in 
Fig. 2 and a closed position for closing off the flow of 
liquid from heads 13, 15 when coupling 11 is in said 
coupling detached condition shown in Fig.l and in said 
coupling intermediate condition shown in Fig. 3. 

Mating means 43, 45 respectively have end faces 47, 49 
opposing one another and abutting one another along plane 39 
when mating means 43, 45 are in said closed position. Mating 
means 43, 45 respectively include mating surface means or 
cam means 51, 53 for moving mating means 43, 45 in opposite 
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directions away from one another towards said open position 
when mating means 43, 45 are engaged and turned in one 
direction relative to one another and for permitting 
movement of mating means 43, 45 towards one another when 

5 mating means 43, 45 are engaged and turned in the opposite 
direction relative to one another. Also, mating means 43 
includes a projection 55 and mating means 45 includes a 
socket 57 adapted to receive projection 55. 

Mating surface means 51 is preferably in the form of a 

10 pair of helixes 59, 61 projecting towards socket 57 from end 
face 47. Mating surface means 53 is preferably in the form 
of a pair of helixes 63, 65 which form the surface of socket 
57 and which are complementarily shaped relative to helixes 
59, 61 so that when the mating means 43, 45 are in said 

15 closed position shown in Fig. 3, all of the space in socket 
57 is completely occupied by the helixes 59, 61 except for a 
cylindrical space 67 between the helixes 63, 65. This space 
67 extends in a longitudinal direction relative to coupling 
11 (i.e., along the longitudinal axis thereof) centrally of 

20 socket 57 from the top to the bottom thereof and forms a 
part of mating surface means 53. Mating surface means 51 
includes a post 69 centrally thereof between helixes 59, 61. 
post 69 is fixedly attached to mating means 43 by suitable 
means now known to those skilled in the art and extends in a 

25 longitudinal direction relative to coupling 11 (i.e., along 
the longitudinal axis thereof). Post 69 and cylindrical 



space 67 are complementary shaped for sliding reception of 
post 69 by cylindrical space 67 so that when mating means 
43, 45 are in said closed position shown in Fig. 3 the space 
in' socket 57 is completely occupied by mating surface means 
51 and intermediate portion 41 is completely blocked off 
whereby any waste fluid previously in socket 57 and 
intermediate portion 41 is expelled therefrom and caused to 
flow back into passage portion 31 and/or 33. 

The inner wall 73 of opening 35 is preferably 
frustoconical in shape. Likewise, the outer wall 75 of the 
end of mating means 43 is frustoconical and shaped to 
olosely slidably fit against inner wall 73. Also, a 
suitable O-ring seal 77, well known to those skilled in the 
art is provided on outer wall 75 to engage inner wall 73 
and' seal off any flow from the end of first head 13 when the 
heads 13, 15 are detached. 

Similarly, the inner wall 79 of opening 37 is 
preferably frustoconical in shape. Likewise, the outer wall 
81 of the end of mating means 45 is frustoconical and shaped 
to closely slidably fit against inner wall 79. Also, a 
suitable O-ring seal 83, well known to those skilled in the 
art, is provided on outer wall 81 to engage inner wall 79 
and seal off any flow from the end of second head 15 when 
the heads 13, 15 are detached. 

Coupling 11 includes latching means 85 for coacting 
between heads 13, 15 and for selectively being movable to an 
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unlatched position wherein heads 13, 15 are in said detached 
condition of coupling 11, to an intermediate position shown 
in Fig. 3 and to a latched position shown in Fig. 2 for 
providing said attached condition of coupling 11. Latching 
5 means 85 preferably includes a pair of pins 87 attached to 
one of head body members 17, 19 and extending radially 
outwardly therefrom in opposition directions and a pair of 
circumferential slots 89 extending circumf erentially about a 
portion of the circumference of the other of the head body 

10 menbers 17, 19. In the drawings, the pins 87 are shown 

attached to first head body member 17 and circumferential 
slots 89 are shown in second head body member 19 but these 
positions may be reversed, if desired, without departing 
from the spirit and scope of the present invention . 

15 With the arrangement shown in the drawings, the slots 

89 extend through a skirt portion 91 of second head body 
member 19, and pins 87 are attached to head body member 17 
adjacent the proximal end thereof. A pair of entrance slots 
93 respectively extend from the distal or unattached end 94 

20 of skirt portion 91 to circumferential slots 89 to provide 
an entrance for pins 87 to enter and exit circumferential 
slots 89 during movement of coupling 11 between said 
detached condition and said intermediate condition. 
Entrance slots 93 are respectively perpendicular to slots 89 

25 and extend in a longitudinal direction relative to body 

means 21 (i.e., parallel to the longitudinal axis thereof) 



whereby movement of heads 13, 15 between said detached 
condition and said intermediate condition does not allow 
turning of heads 13, 15 relative to one another and mating 
Beans 43, 45 remain in said closed position until pins 87 
5 move in circumferential slots 89, as will be better 
understood in the description to follow. 

Guide means 95 is operably coupled between latching 
*eans 85 and mating means 43, 45 for turning mating means 
43( 45 relative to one another when latching means 85 is 
,0 ffi oved between said intermediate position and said latched 
position, and for guiding mating means 43, 45 in directions 
extending away from and towards one another, and when 
latching means 85 is moved from said intermediate to said 
latched position mating means 43, 45 are moved into said 

15 open position- 

Guide means 95 includes spline means 97 operably 
coupled between first heed body member 17 and mating means 
43, and spline means 99 operably coupled between head body 
MBlJ er 19 and matin, means 45. Spline means 97 preferably 

2 o includes a pair of splines 101 attached to first head body 
^ober 17 and respectively slidably received in a pair of 
slots 103 provided in e pair of spaced apart leg portions 
105 of mating means 43. It will be understood that the 
spacing of mating means 43 from body member 17 between one 
25 pair of leg portions 105 to the other pair of leg portions 
105 provides a path for the flow of liguid when mating means 



43, 45 are in said open position. Similarly, spline means 99 
preferably includes a pair of splines 107 attached to second 
head body member 19 and respectively slidably received in a 
pair of slots 109 provided in a pair of spaced apart leg 
portions 111 of mating means 45 <, It will be understood that 
the spacing of mating means 45 from body member 19 between 
one pair of leg portions 111 to the other pair of leg 
portions 111 provides a path for the flow of liquid when 
mating means 43, 45 are in said open position. The 
construction of spline means 97, 99 is well known to those 
skilled in the art and permits movement of mating means 4 3 , 
45 lengthwise of body means 21 in a direction towards and 
away from inlet 23 and outlet 25 but limits turning movement 
of mating means 43 relative to first head body member 17 and 
limits turning movement of mating means 45 relative to 
second head body member 19, 

Inlet 23 is of any suitable construction now known to 
those skilled in the art and preferably includes an inlet 
portion insert 113 which is retained in second head body 
member 19 by a retainer ring 115 or the like and a suitable 
O-ring 117 seals the inlet port insert 113 against the 
second head body member 19, A disk member 119 is seated 
against shoulder 121 in second head body member 19 and 
engages the end of inlet port insert 113 and is thereby held 
in a fixed position relative to second head body member 19 e 



Disk member 119 has openings 123 therethrough to allow 
passage of fluid. 

A one way check valve means 125, now well known to 
those skilled in the art, is provided in inlet port insert 
113 for preventing flow of liquid out inlet 23 from 
passageway 27, but permits flow towards outlet 25 when 
mating means 43, 45 are in said open position. Check valve 
means 125 includes a spring 127 extending between disk 
member 119 and the base portion 129 of check valve means 125 
to urge check valve means into a closed position shown in 
Fig. 3 wherein an O-ring 131 of the check valve means seats 
against a shoulder 133 to seal off the flow through check 
valve means 125 when the check valve means is in the 
position shown in Fig. 3. 

Outlet 25 is of any suitable construction now known to 
those skilled in the art and preferably includes an outlet 
port insert 135 which is retained in first head body member 
17 by a retainer ring 137 or the like and a suitable O-ring 
139 seals the outlet port insert 135 against the first head 
body member 17. Outlet port insert 135 includes an end 141, 
which is provided with openings 143 for passage of liquid 
from passageway 27 out through outlet 25. A spring 145 
extends between end 141 and mating means 43 and a spring 147 
extends between disc member 119 and mating means 45 for 
urging mating means 43, 45 towards one another to move the 
mating means into said closed position in which the fluid 
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flow is closed off as heretofore described when latching 
means 85 is moved from said latched position to said 
intermediate position. 

Mating means 43 is limited in its movement towards 
outlet 25 by engagement of leg portions 105 with outlet port 
insert 135 and mating means 45 is limited in its movement 
towards inlet 23 by engagement of mating means 45 with disk 
member 119. 

Suitable means well known to those skilled in the art 
is provided for attaching desired devices, not shown, such 
as fluid lines, pumps, tanks, etc. to the coupling 11. For 
example, suitable threads such as threads 151 may be 
provided as desired. 

The operation of the coupling 11 is as follows: 
15 Assume for the purposes of illustration that first head 

13 and second head 15 have suitable lines or the like 
respectively coupled to the inlet 23 and outlet 25 and that 
coupling 11 is in said detached condition in which case 
openings 35, 37 are closed respectively by mating means 43, 
20 45. Assuming further that it is desired then to attach 

first head 13 and second head 15, the first head 13 is moved 
towards second head 15 with pins 87 being aligned with 
entrance slots 93. Movement of heads 13, 15 is continued to 
cause pins 87 to respectively move through the entrance 
25 slots 93 until the pins stop against the bottom wall of 

circumferential slot 89. At this point, the parts will be 
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in the position shown in Fig. 3 wherein the projection 55 is 
bottomed out in the socket 57 and pins 87 are respectively 
in alignment with circumferential slots 89. Next, heads 13, 
15 are turned approximately 1/4 turn relative to one another 
5 in opposite directions about the axis of coupling 11 to 
cause relative movement of pins 87 through the 
circumferential slots 89 until coupling 11 is in a coupling 
attached condition. It will be understood that when the 
coupling 11 is moved from said intermediate condition to 

10 sa.id attached condition, mating means 43, 45 will turn 

relative to one another causing the mating means 43, 45 to 
move in opposite directions away from one another towards 
said open position shown in Fig. 2 for providing a space 
therebetween forming an open part of passageway 27 whereupon 

15 fluid is allowed to flow through the coupling 11, assuming 

of course that the pressure differential below and above the 
check valve means 125 is sufficient to open the check valve 
means. It will further be understood that when mating means 
43, 45 are turned as above described the mating surface 

20 means 51, 53 are in sliding contact against one another and 
act as cam means to cause mating means 43, 45 to be urged 
endwise in opposite directions, i.e., respectively towards 
outlet 25 and inlet 23. 

In moving from the coupling attached condition to the 

25 coupling detached condition, substantially the reverse of 

the above described operation is accomplished. It should be 
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pointed out that when the parts assume the position shown in 
Fig. 3, i.e., the intermediate position, all flow of fluid 
through coupling 11 will have been stopped and all waste or 
excess fluid will have been forced back into heads 13 and/or 
5 15 before the movement is made from said intermediate 

condition to said detached condition, i.e. , before pins 87 
are moved upwardly through the entrance slots 93, thereby 
assuring that there is substantially no fluid to drip from 
first and second heads 13, 15 during and after the detaching 

1 o operation . 

' A second embodiment of the coupling of the present 
invention is shown in Figs. 8-16 and identified by the 
numeral 2.11. Coupling 2.11 includes in general a first 
head 2.13 and a second head 2.15. 

15 Coupling 2.11 is operable between a coupling detached 

condition, not shown, in which heads 2.13, 2.15 are detached 
from one another and an attached condition shown in Fig. 14 
in which heads 2.13, 2.15 are coupled together. 

Heads 2.13, 2.15 respectively include body members 

20 2.17, 2.19 which, when coupling 2.11 is in said attached 
condition, establishes body means 2.21. Body member 2.17 
includes an insert portion 2.22. Body means 2.21 has an 
inlet 2.23 at one end thereof (i.e., the remote end of head 
2.15) and an outlet 2.25 at the opposite end thereof (i.e., 

25 the remote end of head 2.13). Screws 2.26 hold insert 

portion 2.22 and the remainder of body member 2.13 together. 



It will be understood that for the sake of clarity the 
ends of body members 2.17, 2.19 which are joined together 
when coupling 2.11 is in said attached condition are herein 
referred to as the proximal ends of body members 2.17, 2.19, 
whereas the opposite ends of the body members are referred 
to as the remote ends thereof. Similarly, the ends of heads 
2.13, 2.15 which are joined together when coupling 2.11 is 
in said attached condition are herein referred to as the 
proximal ends of heads 2.13, 2.15, whereas the opposite ends 
of the heads 2.13, 2.15 are referred to as the remote or 
distal ends thereof. 

Body means 2.21 additionally includes a passageway 2.27 
communicating inlet 2.23 with outlet 2.25 when coupling 2.11 
is in said attached condition for providing a passage for 
the flow of liquid through coupling 2.11, as for example, 
along the pathway shown as at 2.29. Passageway 2.27 includes 
a first passage portion 2.31 in first head 2.13 and a second 
passage portion 2.33 in second head 2.15. 

Heads 2.13, 2.15 respectively include openings 2.35, 
2.37 in the respective opposite ends thereof from inlet 2.23 
and outlet 2.25 (i.e., at the proximal ends of heads 2.13, 
2.15). Openings 2.35, 2.37 are adjacent one another when 
coupling 2.11 is in said intermediate and said attached 
conditions to provide an intermediate portion 2.41 of 
passageway 2.27. 
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Heads 2.13, 2.15 respectively include coacting mating 
means 2.43, 2.45 respectively provided in the heads 2.13, 
2.15 movable between an open position for providing a space 
therebetween forming an open part of passageway 2.27 for 
5 liquid flow when coupling 2.11 is in said coupling attached 
condition shown in Fig. 14 and a closed position for closing 
off the flow of liquid from heads 2.13, 2.15 when coupling 
2.11 is in said coupling detached condition and in said 
coupling intermediate condition shown in Fig. 13. 

10 Mating means 2.43, 2.45 respectively have end faces 

2.47, 2.49 opposing one another and abutting one another 
when mating means 2.43, 2.45 are in said closed position. 
Cam means, which will be described in detail later in the 
specification, are operably provided between body member 

15 2.17 and mating means 2.43, and between body member 2.19 and 
mating means 2.45. 

Also, a pair of cooperating connecting means 2.50, 2.52 
are respectively provided on mating means 2.43, 2.45. 
Connecting means 2.50 is preferably in the form of a 

20 protrusion 2.54 and connecting .means 2.52 is preferably in 

the form of a socket 2.56 in mating means 2.45. Socket 2.56 
is complementarily shaped relative to protrusion 2.54 and 
adapted to slidably receive protrusion 2.54. Protrusion 
2.54 and socket 2.56 are shaped so that when connecting 

25 means 2.50, 2.52 are connected, i.e., when protrusion 2.54 
extends into socket 2.56, heads 2.13, 2.15 are connected so 



that heads 2.13, 2.15 cannot turn relative to one another 
but relative movement towards and away from one another is 
permitted. Preferably, protrusion 2.54 and socket 2.56 are 
respectively triangular in cross section with the three 
sides 2.58 of protrusion 2.54 forming an equilateral 
triangle and the three sides 2.60 of socket 2.56 also- 
forming an equilateral triangle. When heads 2.13, 2.15 are 
in said closed condition shown in Fig. 13 the space in 
socket 2.56 is completely occupied by protrusion 2.54 and 
intermediate portion 2.41 is completely blocked off whereby 
any waste fluid previously in socket 2.56 and intermediate 
portion 2.41 is expelled therefrom and caused to flow back 
into passage portion 2.31 and/or 2.33. 

The inner wall 2.73 of opening 2.35 is preferably 
frustoconical in shape. Likewise, the outer wall 2.75 of 
the end of mating means 2.43 is frustoconical and shaped to 
fit against inner wall 2.73. Also, a suitable 0-ring seal 
2.77, well known to those skilled in the art, is provided on 
outer wall 2. 75. to engage inner wall 2.73 and seal off any 
flow from the end of first head 2.13 when the heads 2.13, 
2.15 are detached. 

Similarly, the inner wall 2.79 of opening 2.37 is 
preferably frustoconical in shape. Likewise, the outer wall 
2.81 of the end of mating means 2.45 is frustoconical and 
shaped to fit against inner wall 2.79. Also, a suitable 
0-ring seal 2.83, well known to those skilled in the art, is 
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provided on outer wall 2.81 to engage inner wall 2.79 and 
seal off any flow from the end of second head 2.15 when the 
heads 2.13 , 2-15 are detachedo 

Coupling 2.11 includes latching means 2.84 for coacting 
5 between heads 2.13, 2.15 and for selectively being movable 
to an unlatched position wherein heads 2.13, 2.15 are in a 
detached condition of coupling 2.11, to an intermediate 
position shown in Fig. 13 and to a latched position shown in 
Fig. 14 for providing said attached condition of coupling 

10 2.11. Latching means 2.84 preferably includes a plurality 
(preferably, 3 in number) of lips 2.86 attached to one of 
head body members 2.17, 2.19 and extending radially inwardly 
therefrom at 120 degree spaced intervals and an equal number 
of corresponding indentations 2.88 spaced around the other 

15 of the head body members 2.17, 2.19 at 120 degree spaced 

intervals. In the drawings, the indentations 2.88 are shown 
in the first head body member 2.17 and lips 2.86 are shown 
attached to second head body member 2.19, but these 
positions may be reversed, if desired, without departing 

20 from the spirit and scope of the present invention. Also, if 
desired/ the latching means 85 of the first embodiment may 
be utilized in place of latching means 2.84 without 
departing from the spirit and scope of the present 
invention. 

25 More specifically, with the arrangement shown in the 

drawings of coupling 2.11, the indentations 2.88 are 
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provided in a skirt portion 2.90 of first head body member 
2.17, and lips 2.86 are fixedly and integrally attached to a 
skirt portion 2.91 of second head body member 2.19 adjacent 
the proximal end of second head 2.15. Each of lips 2.86 are 
preferably provided by deforming the metal at the upper edge 
of skirt 2.91 to establish the inwardly arcuate lip, which 
will split away from the other portion of the skirt 2.91 
along the line 2.92 in a manner well known to those skilled 
in the art. There is a stop 2.93 provided on skirt portion 
2.90 for engaging one of lips 2.86 to stop the turning of 
first head body member 2.17 and second head body member 2.19 
relative to one another when latching means 2.84 is in said 
latched position wherein coupling 2.11 is in said attached 
condition. 

15 Inlet 2.23 is of any suitable construction now known to 

those skilled in the art and preferably includes an inlet 
portion insert 2.113 which is retained in second head body 
member 2.19 by a screws 2.114 or the like and a suitable 
0-ring 2.117 seals the inlet port insert 2.113 against the 

20 second head body member 2.19. 

A one way check valve means 2.125, now well known to 
those skilled in the art, is provided in inlet port insert 
2.113 for preventing flow of liquid out inlet 2.23 from 
passageway 2.27, but permits flow towards outlet 2.25 when 

25 mating means 2.43, 2.45 are in said open position. Check 

valve means 2.125 includes a spring 2.127 extending between 
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the distal end of a stem 2.128 of check valve means 2.125 
and a shoulder 2.130 in inlet port insert 2.113 to urge 
check valve means into a closed position shown in Fig. 13 
wherein check , valve means 2.125 seats against a shoulder 

2.133 to seal off the flow through check valve means 2.125 
when the check valve means is in the position shown in Fig. 
13. 

An 0-ring 2.132 is provided between insert portion 2.22 
and the other part of first head body member 2.17 adjacent 
the promimal ends thereof to block off flow of fluid out the 
proximal end of the first head body member. Also, an O-ring 

2.134 is provided in the proximal face 2.136 of second head 
body member 2.19 and the proximal face 2.138 of insert 
portion 2.22 to prevent flow of fluid outwardly from the 
space 2.41 when latching means 2.84 is in said intermediate 
position, said latched position, and positions therebetween. 

A spring 2.145 extends between a shoulder 2.146 on body 
member 2.17 and mating means 2.43, and a spring 2.147 
extends between mating means 2.45 and spring retainers 2.148 
fixedly provided in inlet port insert 2.113 for urging 
mating means 2.43, 2.45 towards one another to move the 
mating means into said closed position in which the fluid 
flow is closed off as heretofore described when latching 
means 2.84 is moved from said latched position to said 
25 intermediate position. 
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In general, the principal differences between the first 
and second embodiments of the couplings 11 and 2.11 of the 
present invention relate to the actutating means for moving 
the mating means in opposite directions away from one • 
another when the pair of mating means are engaged and the 
first and second heads are turned in opposite directions 
relative to one another. In coupling 11 the actuating means 
includes cam means 51, 53 respectively provided on mating 
means 43, 45, and guide means 95; whereas in general in 
coupling 2.11 the actuating means includes cam means 2.150 
operably coupled between first head 2.13 and mating means 
2.43 and cam means 2.152 operably coupled between second 
head 2.15 and mating means 2.45, and the pair of cooperating 
connecting means 2.50, 2.52 respectively provided on first 
head 2.13 and second head 2.15. 

There are preferably three sets of cam means 2.150 and 
three sets of cam means 2.152 respectively spaced from and 
equiangularly spaced around the longitudinal centerline of 
coupling 2.11. Each of the cam means 2.150, 2.152 is 
preferably identical and the following description of one of 
cam means 2.150 will suffice for all. Cam means 2.150 
includes a cam follower 2.154 and a cam surface 2.156. Cam 
follower 2.154 is fixedly attached to mating means 2.43 and 
extends radially outwardly therefrom. Cam surface 2.156 is 
fixedly mounted on first head 2.13, preferably by being 
provided on insert portion 2.22 of first head body member 
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2.13, i.e. being formed as a part of the surface of the 
insert portion 2.22, and is engaged by cam follower 2.154. 
Cam surface 2.156 includes a sloping portion 2.158 and a 
shoulder portion 2.160. For clarity the three sets of cam 
5 means 2.150 and the parts thereof are respectively 

designated by a single prime mark, a double prime mark, and 
a triple prime mark. Similarly, the corresponding parts of 
the three sets of cam means 2.152 are so designated. It 
will be understood that cam surfaces 2.156' , 2.156", and 

10 2.156" of the respective cam means 2.150', 2.150", and 
2.150'" are provided on insert portion 2.22 and cam 
surfaces 2.156', 2.156", and 2.156" of the respective cam 
means 2.152', 2.152", and 2.152"' are provided on second 
head body member 2.19. Also, it will be understood that cam 

1 5 followers 2.154', 2.154", and 2.154"' of the respective 

cam means 2.150', 2.150", and 2.150"' are fixedly attached 
to mating means 2.43 in equiangular relationship and extend 
outwardly therefrom, and similarly cam followers 2.154', 
2.154", and 2.154"' of the respective cam means 2.152', 

20 2.152", and 2.152"' are fixedly attached to mating means 
2.45 in equiangular relationship and extend outwardly 
therefrom. 

Suitable means well known to those skilled in the art 
is .provided for attaching desired devices, not shown, such 
25 as fluid lines, pumps, tanks, etc. to the coupling 2.11. 



- 2M - 



For example, suitable threads such as threads 2.151. may be 
provided as desired. 

The operation of the coupling 2.11 is as follows: 
Assume for the purposes of illustration that first head 
2.13 and second head 2.15 have suitable lines or the like 
respectively coupled to the inlet 2.23 and outlet 2.25 and 
that coupling 2.11 is in said detached condition in which 
case openings 2.35, 2.37 are closed respectively by mating 
means 2.43, 2.45. Assuming further that it is desired then 
to attach first head 2.13 and second head 2.15, the first 
head 2.13 is moved towards second head 2.15 with 
indentations 2.88 being aligned with lips 2.86 (see Fig. 
16). Movement of heads 2.13, 2.15 is continued to cause 
skirt portion 2.90 of first head 2.13 to move past lips 2.86 
to the intermediate position of latching means 2.84. At 
this point, the parts will be in the position shown in 
Fig. 13 wherein the protrusion 2.54 is bottomed out in the 
socket 2.56. Next, heads 2.13, 2.15 are turned 
approximately 1/4 turn relative to one another in opposite 
directions about the axis of coupling 2.11 to cause the non 
indented edge portions of skirt portion 2.90 to move beneath 
lips 2.86 until the coupling 2.11 is in said attached 
condition (see Fig. 14) which will occur when stop 2.93 
abuts one of the lips 2.86. It will be understood that when 
the coupling 2.11 is moved from said intermediate condition 
to said attached condition, mating means 2.43, 2.45 will not 



turn relative to one another due to the engagement of 
connecting means 2«50, 2.52, but due to the action of cam 
means 2.150, 2.152 mating means 2.43, 2.45 will move in 
opposite directions away from one another towards said open 
position shown in Fig. 14 for providing a space therebetween 
forming an open part of passageway 2.27 whereupon fluid is 
allowed to flow through the coupling 2.11, assuming of 
course that the pressure differential below and above the 
check valve means 2.125 is sufficient to open the check 
valve means. It will further be understood that when first 
head 2.13 and second head 2.15 are turned as above described 
the cam follower 2.154 will move relative to cam surface 
2.156 and cause relative sliding movement of the cam 
follower up sloping surface 2.158 and onto shoulder portion 
2.160 whereupon mating means 2.43, 2.45 will be in said open 
position shown in Fig. 14. 

In moving from the coupling attached condition to the 
coupling detached condition, substantially the reverse of 
the above described operation is accomplished. It should be 
pointed out that when the parts assume the position shown in 
Fig. 13, i.e., the intermediate position, all flow of fluid 
through coupling 2.11 will have been stopped and all waste 
or excess fluid will have been forced back into heads 2.13 
and/or 2.15 before the movement is made from said 
intermediate condition to said detached condition, i.e., 
before skirt 2.90 is moved upwardly past lips 2.86, thereby 
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assuring that there is substantially no fluid to drip 
from first and second heads 2.13, 2.15 during and after 
the detaching operation. 

It will be understood that in the drawings the spaces 
between the various parts having O-rings therebetween 
have been exaggerated for purposes of clarity, but in 
practice the spaces preferably will be narrower, as for 
example, due to the squeezing down of the O-rings under 
pressure. 

In summary, the following objects and advantages are 
achieved by the present couplings. 

A quick and dry coupling is provided which includes a 
pair of head means for being coupled together and in 
which one of the head means is turned relative to the 
other to attach and detach the coupling heads relative to 
one another. 

The coupling includes a pair of mating means respectively 
provided in the coupling head means, which mating means 
are movable from an open position when the coupling is 
attached to an intermediate closed position in which the 
mating means are completely closed with said movement of 
the mating means from the open position to the closed 
position taking place as a result of the turning of the 
coupling heads relative to one another and before the 
beginning of the unlatching linear movement of the 
coupling heads in a direction away from one another. The 
mating means pushes back all the waste fluid when closing 
and then completely seals off flow from the head means. 
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The check valve is self-contained therein as opposed to 
previous coupling devices in which it was necessary to 
provide a separate check valve. 

5 The coupling is easy to couple and uncouple with only a 

partial turn of the head means and a high rate of flow is 
possible and substantially no flow is through the springs 
that activate the coupling • 

10 With the coupling including a pair of mating means, a 
pair of helical members and a centre post which occupies 
all of the space at the joint of the mating means f 
little, if any, fluid remains that might otherwise drip. 

15 The alternative embodiment includes an actuating means 
including at least one cam means operably coupled between 
one of the head means and one of the mating means, at 
least another cam means operably coupled between the 
other of the head means and the other of the mating 

20 means, and a pair of co-operating connecting means 
respectively provided on the head means for selectively 
connecting the head means together for limiting turning 
movement thereof relative to one another but permitting 
relative movement towards and away from one another. 

25 



30 
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CLAIMS ; 

1. A coupling operable between a coupling attached 
condition and a coupling detached condition, said 
coupling comprising: 

a) body means including a pair of head means for 
being coupled together when said coupling is in said 
attached condition and for being detached from one 
another when said coupling is in said detached condition; 
said body means having an inlet at one end thereof and an 
outlet at the opposite end thereof, said body means 
including passageway means communicating said inlet with 
said outlet when said coupling is in said attached 
condition for providing a passage for the flow of liquid 
through said coupling, said passageway means including a 
first passage portion in one of said head means and a 
second passage portion in the other of said head means, 
said pair of head means respectively including openings 
joined together when said coupling is in said attached 
condition to provide an intermediate portion of said 
passageway means, said pair of head means including a 
pair of coacting mating means respectively provided on 
said pair of head means movable between an open position 
for providing a space therebetween forming an open part 
of said passageway means for liquid flow when said 
coupling is in said coupling attached condition and a 
closed position for closing off the flow of liquid from 
said pair of head means when said coupling is in said 
coupling detached condition; 

b) latching means for coacting between said head 
means and for selectively being movable between a latched 
position for providing said attached condition of said 
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coupling, an intermediate position and an unlatched 
position for providing said detached condition of said 
coupling; and 

c) means urging said pair of mating means 
towards one another for moving said pair of mating means 
into said closed position in which the fluid flow is 
stopped when said latching means is moved from said 
latched position to said intermediate position. 

2. A coupling according to claim 1, wherein said 
latching means includes latching portions respectively 
attached to said head means for coacting between said 
head means when said head means are engaged and turned 
relative to one another* 

3. A coupling according to . claim 1 or 2, and 
comprising actuating means operably coupled between said 
latching means and said pair of mating means for moving 
said pair of mating means in opposite directions away 
from one another towards said open position when said 
pair of mating means are engaged and said pair of head 
means are turned in one direction relative to one another 
to move said latching means between said intermediate 
position and said latched position and for permitting 
movement of said pair of mating means towards one another 
when said pair of head means are turned relative to one 
another in a direction opposite from said one direction 
to move said latching means between said latched position 
and said intermediate position. 

4. A coupling according to claim 3, wherein said 
actuating means includes mating surface means 
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respectively provided on said pair of mating means for 
engagement with one another and for providing said 
movement of said mating means away from one another when 
said pair of head means are turned in said one direction 
relative to one another, and guide means operably coupled 
between said latching means and said pair of mating means 
for turning said pair of mating means relative to one 
another when said latching means is moved between said 
intermediate position and said latched position and for 
guiding said pair of mating means in directions extending 
away from and towards one another and when said latching 
means is moved from said intermediate to said latched 
position said pair of mating means being moved into said 
open position. 

5. A coupling according to any one of the preceding 
claims, wherein said pair of coacting mating means 
respectively includes co-operating cam means with means 
for turning said co-operating cam means relative to one 
another . 

6. A coupling according to any one of the preceding 
claims and including a check valve means disposed in said 
passageway means for preventing flow of liquid out said 
inlet from said passageway means. 

7. A coupling according to any one of the preceding 
claims and including means in said body means for 
expelling liquid from said space between said pair of 
mating means and said intermediate portion of said 
passageway when said pair of mating means are moved from 
said open position to said closed position thereof and 
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for completely occupying any remaining space between said 
pair of mating means and in said intermediate portion of 
said passageway means when said pair of mating means are 
in said closed position. 

5 

8. A coupling according to claim 7, wherein one of 
said pair of mating means includes a cylindrical bore 
centrally thereof and extending axially of said one of 
said pair of mating means, and in which said means for 

10 expelling liquid includes a post attached to said other 
of said pair of mating means and extending axially 
thereof, said post being substantially the same size as 
said bore and being slidably received in said bore when 
said pair of mating means are moved between said open and 

15 closed positions thereof. 

9. A coupling according .to any one of the preceding 
claims and including seal means coacting between said 
openings and said pair of mating means when said pair of 

20 mating means are in said closed position, whereby when 
said coupling is detached there is substantially no drip 
of liquid from said coupling. 

10. A coupling according to any one of the preceding 
25 claims, wherein said means for urging said pair of mating 

means towards one another comprises a pair of springs and 
wherein a major portion of the flow of fluid through said 
passageway means is on the outside of said springs. 

30 11. A coupling according to any one of the preceding 
claims, wherein said pair of said mating means 
respectively include mating surface means for moving said 
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pair of mating means in opposite directions away from one 
another towards said open position when said pair of 
mating means are engaged and turned in one direction 
relative to one another and for permitting movement of 
said pair of mating means towards one another when said 
pair of mating means are engaged and turned in the 
opposite direction relative to one another. 

12. A coupling according to any one of the preceding 
claims, wherein guide means are operably coupled between 
said latching means and said pair of mating means for 
turning said pair of mating means relative to one another 
when said latching means is moved between said 
intermediate position and said latched position and for 
guiding said pair of mating means in directions extending 
away from and towards one another and when said latching 
means is moved from said intermediate to said latched 
position said pair of mating means being moved into said 
open position. 

13. A coupling according to any one of the preceding 
claims, wherein one of said pair of mating means includes 
projection means and the other of said pair of mating 
means includes socket means adapted to receive said 
projection means; wherein said mating surface means of 
said pair of mating means respectively are in the form of 
a pair of helixes with the pair of helixes on one of said 
pair of mating means being complementarily shaped 
relative to the pair of helixes on the other of said pair 
of mating means, and with the pair of helixes on said one 
of said mating means being respectively slidably 
engageable with the pair of helixes on said other of said 
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pair of mating means during turning of said pair of 
mating means relative to one another, said pair of mating 
means respectively having end faces opposing one another 
and abutting one another along a plane of abutment when 
said pair of mating means are in said closed position; 
and in which said pair of helixes on one of said pair of 
mating means project outwardly from said end face on said 
one of said pair of mating means towards the other of 
said pair of mating means to provide said projection 
means and said pair of helixes on said other of said pair 
of mating means being provided in said socket means. 



14. A coupling according to any one of the preceding 
claims, which includes stop means for stopping said pair 

15 of mating means in said open position thereof. 

15. A coupling according to claim 13 or claims 13 and 
14, wherein said head means respectively include head 
body portions and said guide means includes spline means 

20 respectively operably coupled between said head body 

portions and said pair of mating means for permitting 
movement of said pair of mating means lengthwise of said 
body means in a direction towards and away from said 
inlet and outlet thereof but limiting turning movement of 

25 said mating means respectively relative to said head body 
portions. 

16. A coupling according to claim 15, wherein said 
latching means includes at least one pin attached to one 

30 of said head body portions and extending radially 
outwardly therefrom, at least one circumferential slot 
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extending circumferential ly about at least a portion of 
the circumference of the other of said head body 
portions, at least one entrance slot extending from the 
end of said other of said head body portions to said 
circumferential slot to provide an entrance to said 
circumferential slot for said pin to enter and exit said 
circumferential slot during movement of said coupling 
between said detached condition and said intermediate 
condition, said entrance slot being perpendicular to said 
circumferential slot and extending longitudinally of said 
body means whereby movement of said pair of head means 
between said detached condition and said intermediate 
condition does not permit turning of said head means 
relative to one another and said mating means remains in 
said closed position until said pin moves in said 
circumferential slot. 



17. A coupling according to claim 3 or any one of 
claims 4 to 16 as appendant to claim 3, wherein said 

20 actuating means includes at least one cam means operably 
coupled between said body member of one of said head 
means and one of said mating means, at least another cam 
means operably coupled between said body member of the 
other of said head means and the other of said mating 

25 means, and a pair of co-operating connecting means 
respectively provided on said mating means for 
selectively connecting said mating means together for 
limiting turning movement thereof relative to one another 
but permitting relative movement towards and away from 

30 one another. 
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18. A coupling according to claim 17, wherein one of 
said pair of connecting means includes protrusion means 
and the other of said pair of connecting means includes 
socket means complementarily shaped relative to said 
protrusion means and adapted to slidably receive said 
protrusion means. 

19. A coupling according to claim 3 or any one of 
claims 4 to 18 as appendant to claim 3, wherein said 
actuating means includes a first set of three cam means 
and a second set of three cam means, each of said cam 
means of said first set including a first cam surface 
fixedly mounted on one of said head means and a first cam 
follower fixedly mounted on one of said mating means and 
engaging said first cam surface, and each of said cam 
means of said second set including a second cam surface 
fixedly mounted on the other of said head means and a 
second cam follower mounted on the other of said mating 
means and engaging said second cam surface. 

20. A coupling according to claim 19, wherein each of 
said cam surfaces of said first and second set of cam 
means includes a sloping portion for engaging one of said 
cam followers to cam said mating means away from one 
another, and a flat portion ior retaining said head means 
in said open position. 

21. A coupling, substantially as hereinbefore described 
with reference to Figures 1 to 7 of the accompanying 
drawings. 
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22. A coupling, substantially as hereinbefore described 
with reference to Figures 8 to 16 of the accompanying 
drawings . 
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